they do not know how many additional people can be accommodated inside the bus. The information will be half-baked and hence of no use. Thus, determining capacity of any given bus is equally important to the arrival time estimation. Therefore, by using high-end technologies, like Android and NFC code facility, and integrating them with the existing system, we can provide a good solution to the issues discussed [2] . To summarize, the system will eradicate the uncertainty in arrival time that drivers face every day and prove to be of great assistance in planning their journeys well in advance.
The paper is organized as explained further. Section II provides a detailed literature survey on tracking in public transportation using RFID and GPS as well as the older hardware approaches. Section III goes on to give a brief description of the proposed architecture. Section IV presents an android base implementation of the proposed architecture. Section V and VI put light on the conclusion and the future scope of this architecture.
II. Literature Survey
With the advent of advanced technologies a lot of countries have started investing in their transportation sector. As a result, extensive research has been carried out in the past few years. The state-of-theart advancements in wireless communication and universal Internet capabilities have encouraged the development of Intelligent Public Transportation Management System. In this section we will survey in brief about the work being done in Information and Communication Technologies (ICT) usage in public transport towards tracking and scheduling.
A. GPS in Public Transportation
Automated Fare Collection (AFC) System also known as the Transit Smart Card System provides us an edge over the manual fare collection system by lowering labor costs and also increasing the efficiency of manual fare collection process. The desire to extract more information than just a simple deduction of fare from transit smart cards has led to the research efforts in extracting other relevant information such as points of origin where a passenger would board a bus and have the data recorded as the passenger's smart card is scanned. To achieve this, a Markov chain based Bayesian decision tree algorithm has been developed in this study, where in the algorithm is verified with the use of public transportation vehicles that are equipped with GPS tracking and data loggers. Conclusively, it is stated that data collected to represent points of origin when a passenger's transit smart card is scanned, is crucial to the process of transit system planning [4] . In another research the GPS technology is being utilized towards tracking and scheduling of buses. This has been implemented in Ahmedabad India, where the government has deployed a GPS-enabled Bus Rapid Transit System (BRTS) solution to solve their transportation issues in a sustainable fashion. Introduction of the BRTS was motivated by the need for increased reliability and security with prime focus on reducing travel time. The tracking and scheduling of all buses on all routes is controlled centrally at an integrated control center [5] .
B. RFID in Public Transportation
RFID technology mainly includes three components: RFID Tag, RFID Reader and Middleware logic for interaction with the back-end database continuously. Many applications for RFID technology have been suggested over the past few years. However, these efforts have been challenged with regard to their feasibility, deployment, privacy, security and such other aspects.
Other micro controllers like Arduino Mega [10] and Raspberry Pi are also being used for the development of vehicle tracking applications on a large scale .These boards provide an easy user-friendly development environment to create effective applications in a simple manner. One such research is focused on applying RFID towards potential passengers passing through a simulated bus door equipped with commercial off-the-shelf RFID readers and antennas, passengers as they board and exit the bus.
The research concluded that RFID technology can be effectively used for this type of application; however, there was an issue which prevent the concept. It was found that in case of no line of sight between smart cards and reader in accordance with the radiation pattern and positioning of antenna, there might be some performance glitches as these factors are very crucial and critical to the whole process of recognition [6] . Research was also focused on how RFID Technology can be used to solve trouble faced by Public Transport authorities especially in metropolitan cities by doing research for enhancement of automated tracking of buses that can be very useful in providing useful estimates regarding bus arrival times and in turn provide improved passenger convenience. A real time tracking and monitoring system is employed which utilizes a framework of Event, Condition and Action (ECA). This proves to be helpful in filtering data effective to remove all the unwanted or inaccurate details and then categorize useful data by clustering. Utilization of collected data for prediction of bus movement is also discussed in an effort to improve the tracking system and in turn enhance traveling experience by Public Transport [7] .
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C. Hardware Based Access
Many hardware based approaches have been proposed to solve the problem of bus tracking and scheduling. Most of the approaches use the same basic architecture: Micro controller, GPS module, GPRS/GSM Modem. All these are bundled together to form an On-Board Unit (OBU) which is fitted onto the bus. The GPS collects location data which is sent to the micro controller which in turn sends it to the GPRS/GSM Modem, transmitting data through wireless cellular network to the back-end server. The back-end server is responsible for processing all the incoming data and extracting meaningful information from it like dynamic route tracking. Pham, Micheal, Chi [8] suggest a novel vehicle tracking system consisting of the GPS module, which is used to obtain the vehicle's coordinate and the GSM modem, which is used to transmit the location to the user's phone through the mobile network. The Global System for Mobile Communications (GSM) is the 2G digital cellular mobile network [9] . It is widely used around the world. Although improvements to GSM such as the next generation systems have been rolled out to supply for faster data centric traffic, backward compatibility to GSM is still maintained. Due to its wide availability, it is chosen as the medium for transfer of location information.
The simple and inexpensive Short Message Service (SMS) allows users to send data. For the purpose of this project, the SMS is more than sufficient for sending the location information. The hardware components used by Pham, Micheal, Chi [8] in their implementation include the state-of-the-art u-blox NEO-6Q GPS receiver module and u-blox LEON-G 100 GSM module. A micro controller, the Arduino Uno [10] is also employed to control both modules and to provide an easily customizable platform for any required application. Other micro controllers like Arduino Mega [10] and Raspberry Pi are also being used for the development of vehicle tracking applications on a large scale .These boards provide an easy user-friendly development environment to create effective applications in a simple manner.
III. Proposed System
Hardware approaches to IPTS are too dependent on the quality of the sensors and the micro controllers used. Moreover flexibility of such approaches is also less along with the complexity involved in the bundling together of the various components into a single hardware framework. The hardware based methods also suffer from problems due to electrical noise, maintenance, wear and tear etc. Keeping in mind all these problems, here proposing a simple Android and IOT based approach which can provide dynamic bus tracking information to the bus stops as well as the drivers in an efficient manner. The architecture which is basically divided into three parts. The On Board Module (OBM) consists of an Android Smart phone equipped on the bus, basically used to track the position of the bus using the inbuilt GPS of the phone. The collected location information is then sent to a server using 3G network of the phone. The back-end consists of a server module which receives continuous data from the OBM. The received data is used to extract information which is then used to service various queries. The user module consists of an Android application as well as a SMS based system. It can be used by drivers to track the location of the bus in real-time environment as well as plan their travel in advance.
Apart from this here also proposing installation of NFC codes on each bus-stop. NFC code proves to be an effective measure to provide information about the passengers regarding travelling information. Whether DOI: 10.9790/2834-1201023744 www.iosrjournals.org 40 | Page they have allowed to travel or not. The proposed architecture is clearly shown in Fig.1 . with complete block diagram. It provides further insight into the working of the complete system as a whole.
IV. Implementation Using Android
In this implementation a proposed concept using Android OS. Android Studio version 2.2 [11] is used to test on a Android Phone supporting minimum SDK 4.4 (Kit Kat) with API level 19 and also used ASP.NET with C# software for the web server.
Fig.2. Android activity showing user authentication details.

A. On Board Module
Connecting separate GSM/GPRS modules together to form an integrated unit is a tedious task. It can take advantage of the fact that these components are already inbuilt in our Smart Phones. Given the fact that most people now a days use Smart Phones and that they are available at a reasonable price, makes this approach viable. Here proposed an application based on Android OS utilizing the inbuilt GPS to track the location of the bus continuously and push it to a server on a frequent basis.
Once the application is started for the first time, an interactive activity [17] pops up asking for the detailed description of the particular bus route. Each and every bus is given particular unique identification number and specific names or numbers to source, destination stations and every bus stop in particular route. This is a onetime activity for the duration of the entire application. Once all the fields are filled the information is stored permanently in the database. Next time when the application is started it opens up another activity which simulates the events in case the bus actually starts moving on the roads. The Android activity shows in Fig 3. the available bus stops between source and destination. The current location information is fetched progressively from GPS receiver and updated the current location data to the user. The application can be reset by the driver by clicking on reset button after the bus reaching destination. After this the application begins tracking the route of the bus again in a similar manner as described above. The Smart Phone can be powered by using the 12 V battery. Since there are problems related to usage of GPS due to high battery usage and inability to use indoors, so here proposing a combination of NETWORK PROVIDER and GPS PROVIDER service of Android OS. This system will dynamically switch between both providers according to need. Along with this we can also take advantage of recently launched off line mode of Google Maps.
The previous coordinates are compared with the current coordinates to determine whether bus is stationary or not. Accordingly the longitude and latitude values are used to calculate the distance of the bus from the terminals and the expected time of arrival which is then sent to the server.
B. Server Module
The Web Server module forms the core of this proposed system. It serves as the back-end tool. The server contains the information about the routes of the bus as well as the intermediate bus stops on the route. The server also processes request from a user regarding the location of the bus at a particular bus stop. The server maintains a database of information related to the bus, routes and stops in the form of tables. The server database can be defined in many ways, to scale down memory requirement, improve access speed, or reduce the number of queries. It can be used MS-SQL SERVER [18] in this implementation. The Android application installed on the bus sends information to the server in JSON [20] encoded format which is stored in the tables created on the server using MS-SQL [19] . As soon as the information reaches the server using WEBSOCKET Technology, which is responsible for updating the information and is send to the user. DOI: 10.9790/2834-1201023744 www.iosrjournals.org 42 | Page Fig. 4 . Bus route locations stored in database design using MS-SQL Server
As the bus is moving on its desired route the GPS receiver gets the information about the bus from satellites and this data send to the web server through TCP/IP communication protocol. Server constantly updates the information about the moving bus left from source station and next station columns in the tables so that if a user queries about the availability of a bus at a required bus stop , using the data in the tables appropriate response can be generated and provided to the inquiring user. The server is multi-threaded in nature and hence can process multiple simultaneous user requests at a time. As soon as a user request comes in, the server creates a thread to serve that user. The thread is then responsible for handling all communications with that particular user. After the communication is over the thread goes away from the pool.
C. User Module
Although a lot of change in the Public Transport zone, the communication gap between a regular user and the information generated from the system remains curtail. My implementation is aimed towards unite this gap. An application proposed on the user side which can collect the data about moving bus in a particular route and exact position of the bus terminal. As a result the uncertainty and long waiting hours at the bus stop is completely avoided to the users by this approach. Fig 5 shows the passenger's details stored in the database which is designed using MS-SQL. It includes the particulars like passenger ID, name, mobile number, NFCID, location name, NFC code, expiry date and E-mail ID. The user simply enquires about the availability of the bus at a particular bus-stop through the Mobile application and the server responds by sending appropriate reply within a small amount of time. Fig 6 shows the android activity of the current bus location on the user mobile display which is specified in the web server, between source and destination. At the same time it can also proposed a SMS gateway which can be used by the commuters in case of unavailability of internet or Smartphone. The user can send a SMS enquiring about the availability of the bus and appropriate reply in the form of an SMS will sent back to the user. In addition to this it can also accommodate NFC codes to every user and authenticate the user to travel in the bus. With these codes one can avoid misuse of bus services. 
V. Conclusion
In this view the traffic management system on the road not as an individual problem, but as a global issue which needs to be accepted in a discreet manner. This paper given an efficient structure of IPTM System that dynamically tracks the location of the bus and update the position to the users. The measurements are updated at regular intervals, every time the bus module sends an update to the server. It distributes this information on demand, to passengers who send request using a smart phone application. The issues with traffic can be constrained as more people will opt for the efficient and economical public transportation as a medium of travel on a frequent and regular basis. With the information on demand service, the drivers can plan their journey well in advance, hence saving a lot of time and making the individual more productive. The commotion of the next arriving bus terminal is also solved by the in bus display module which will give details of the route at regular intervals. To conclude, this proposed system assists commuters, users and also the administrators of the transport system in a very convenient manner. 
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VI. Future Extension
The improvement in internet is vast and their useful operation could lead to major finding in the field of IOT. In future, it can be realize simple cashless system to regulate the capabilities of the NFC present in the smart phones. This cashless method of payment can give us a count of the number of passengers present on board, which could be used further to estimate the capacity of the bus. These details could also be transmitted to the waiting passengers so that they can plan their journey accordingly. The number of people requesting for the bus details can be further used to decide the frequency of the buses, thereby reducing the confusion and making it a good experience for the drivers.
